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(57) To transfer public data packets (PU-DP) from 
an originating terminal (IE) to a plurality of mobile sta- 
tions (MSI , MS2, MS3. MS4, M36) over a public data 
packet network {INTERNET) and a mobile data packet 
network (GPRS-SYSTEM), me public data packets 
(PU-DP) are mylti-caeted through the p 
k (INTERNET) by means of a rr 



(PU-MCA) in an ove - sctto H) of the i 
data packets (PU-DP). In addition, the public data pack- 
ets (PU-DP) are muiti-casred through at least part of the 
mobile data packet network (GPRS-SYSTEM) by 
means of a private multi-cast address (PR-M.CA) in an 
overhead section (PR-H) of private data packets (PR- 
DP) that tunnel the public data packets (PU-DP) through 
the mobile data packet network (GPRS-SYSTEM). 
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Description 

[00 1] The presen I s 

transfer data packers over a public data packet network 
and a mobile data packs- network to a plurality of mobile 
stations as defined in the non-characteristic part of claim 
1 . a gateway node for interfacing between the public da- 
ta packet network ket network 
as denned - tic part of claim 2, a 
service node for serving mobile stations in the mobile 
data packet network as defined in the norr-chanx;! eristic 
part r via c 6, and a routing node for i 1 if < data pack- 
s bet icdes of the 
mobile data packet network as defined In the non-char- 
acteristic pan of claim 9. 

[0092] Such a method for transferring data packets 
i lias, v v as well as a gate- 

way node, sen/ice node and routing node of the mobile 
data packet network are already known in the art, e.g. 
from the standard specification 'Digital Ce'iuiar Tele- 
communications System (Phase 2+}; Genera! Packet 
Radio Service {GPRS}; Service Description; Siege 2\ 
published by ETSi (European Telecommunications 
Standards Institute) under the reference TS/SMG- 
Q30380Q. This standard specification is a/so named 
- u ) 7 0 t will be referred to by 

"GPRS ->-.-><- - remainder Q t this parent ap- 
plication. The GPRS Specification describes a data 
packet service for a mobile communication network that 
makes use of the GSM {Global System for Mobile Com- 
•munfcations) air interface for the communication be- 
tween base stations and rnobiie stations. For the com- 
munication up to the base stations, the GPRS Specifi- 
cation in roduc< s two -ev- n< 
GPRS Support Node (GGSN) provides inter-working 
between an external or public packet switching network 
and the: rnobiie or private packet switching network, 
whereas a Serving GPRS Support Node (SGSN) keeps 
track of the individual mobile stations within a certain 
service area, and performs security functions, access 
h j GGSN by 
a rnobiie station. The architecture of a GPRS (General 
Packet Radio Service) system built up of Gateway 
GPRS Support Nodes, Serving GPRS Support Nodes, 
Base Stations and Mobile Stations is illustrated by Fig- 
ure 2 and Figure 3 respectively on page 18 and 19 of 
the above cited GPRS Specification. Figure 4 on page 
21 gives an overview of the protocol stack used for 
transferring data packets through the GPRS system, "to 
route data packets received < ars external data pack- 
et network like the internet to a rnobiie station in the 
known GPRS system, a so called point-to-point tunnel 
is set up from the Gateway GPRS Support Node 

C SN}ib< - - oaekets from t 

data packet network to the Serving GPRS Support Node 
(SGSN) in whose service area the mobile station is re- 
siding. This means thai tne externa! data packets ate 

- u ! m n > 



GPRS Support Node, that these internal data packets 
a;e roofed to the Serving GPRS Support Node accord- 
ance witt; an internal routing protocol, and that the ex- 
ternal data packets are de-capsuiated from the internal 
s data packets in the Serving GPRS Support Node to be 
forwarded to the Base Station that wits send the data 
packets to the mobile station over the air interface. 
[0903] If in the knc F 

packets have to be transferred to mors than one mobile 
m station es a >r instance 

acapse these < i members o? the 

same mi t 

ta packets wilt Independently be forwarded from the 
Gateway GPRS Support Node (GGSN) to the different 

ts mobile station as >s te point sinf tunnels. In 
'hi I s, network res ff Iclentiy usee 

in the known mobile data packet network because du- 
plicated data packets am transferred over the common 
part of the outes to bed i erminais. 

so [0004] An obiec thet n is o provide 

a mefho; 3 s nobiie 

data packet network, as we!! as a gateway node, a serv- 
ice node and a routing node similar to she above known 
ones, but which use network resources, I e. bandwidth 

25 capacity, more ef st e same data packets 

have to be routed to a plurality of mobile terminals. 

g to the invention, this object Is 
achieved by the method to transfer data packets over a 
pubiic data packet network and a mobile data packet 

x> network to a plurality of mobile stations as defined In 
claim 1 , the gateway node for interfacing between the 
public data packet network and the mobile data packet 
network as defined in claim 2, the service node for serv- 
ing mobile stations in the mobile data packet network as 

35 defined in claim 6, and the routing node for routing data 
packets In between gateway nodes and service nodes 
of the mobile data packet network as defined in claim 9. 
[0008] Indeed, by multi-casting the internal data pack 
ets {named private data packets in the remainder of this 

M patent application because they are routed within the 
mobile data packet network that is usually owned by a 
private operator'; that funnel external data packets 
(named public data packets in the rems . this pai 
er *^p r ' ^uqh a public 

data packet network such as the internet) that belong to 
an external multi-cast connection, it Is avoided trial the 
lata pa - - encapsu 

sated :r. v 

ferred over at least partially common routes in the mo- 
5c data 
>act c - a internal mufti -cast 

sociated with external multi-cast groups where a mobile 
station can subscribe to. When a gateway node receives 
public data packets for a multi-cast connection, it will 
55 send these data packets on the private multi-cast tree 
which cant - coma raemt at 

the externa! muiii-casi croup in their service area. The 
service nodes; further send the data packets to the mo- 



3 



EP1 071296'Ai 



4 



bile stations that are member of ins multi-cast group via 

. t-to-poii nnection • - 1 - 
sources for transfer of data between the gateway nodes 
and the service nc< lyandl 
capacity of the mobile data packet network is enlarged * 

'i i ? cast traffic 

in t~e agqre s nificant 

[0907] fi is to be noticed thai the term 'comprising', 
used in the claims, should not be interpreted as being 
limitative to me means fisted thereafter. Thus, the scope »o 
of the express* n 3 device cc mpristng means A and B' 
should nor be limited io devices consisting only of com- 
ponents A and 8, it means that with respect to the 
present inv« hot t 3 only re v ems of the 

device are A and S. 15 
£0008] Similarly, it is to be noticed that the term ■ceo- 
pied also used in the ms i not be iterprete 
as being (imitative to direct -connections only. Thus, the 
s ;ope f the express - a i&vh e 

&' should not be iimited to devices or systems wherein so 
ar; output of device A is directly connected to an input 
of device 8. it means that there exists a path between 
an output of A and an input of S which may be a path 
including other devices or means, 
[0009] An additional feature of the gateway node ac- 2$ 
cording io the present invention is defined by claim 3. 
[0010] This, a mobile station can become member of 
a public mufti-cast group by transmitting a public join 
message towards a gateway node. The gateway node 
can interpret this public join message and inform the so 
service node in whose service area the mobile station 
is residing, that the mobile station becomes member of 
the public multi-cast group via a private join message. 
The private join message is addressed to the service 
node and contains the public join message received by 3S 
the gateway node, it is necessary to first transfer the 
public join message to the gateway node and to feed 
back the pubiic join message encapsulated in a private 
message to the service node because the service node 
cannot interpret the pubiic join message transmitted by *o 
the mobile station towards the gateway node. 

06 ' ive way of joinin 1 1 

cast group requires that the mobile station sends a 
GPRS spec k r j< that ca~ be interpreted by 
both the service node and the gateway node. This alter- 45 
native does not require feedback of join messages from 
» < i >bes mod- 

erator u the i P i 
the l e rsat oi ss ch a GPR i » a< 5 has 

to be standardised so 
[0012] » r ^ode according 

>< th v. e - , c ai T) > 

[0013] in this way, by assigning to the private multi- 
cast group thai is associated with a public multi-cast 

sltf-cas l * i sr, 

pubiic multi-cast address, complexity or the address as- 
sociation means in the gateway node is minimised. No 
table linking the private multi-cast addresses with the 



public multi-cast addresses has to fca maintained in 
gateway nod codes. 
[0014j Compas aim 4, arts 
ration of the gateway node according to the present In- 
vention is defined by claim 5. 
[0015J In ! way, th - - n mean 

the gateway node needs to keep track or a table wherein 
public multi-cast addresses and associated private mul- 
ti-cast addresses are memorised which makes the ad- 
dress association means more complex but creates a 
ymater nexiblliiY in assignment and use of private multi- 
cast addresses. 

[0Q1S] An additional feature of the service node ac- 
cording to the present invention is defined in claim 7. 

i i sen node at 
bile are ber of a pubNc mu 

cast group. The service nod - he ?bfe wherein 

i < s ) ! -<id 

es a mobile stati spo sipi of join 

leave messages sent to it by a gateway node. 
[8018] As an alternative to claim 7, claim 8 specific 
1 t ti abl ib ic multi cast addresses, pri- 

vate multi-cast addresses and mobile stations are linked 
may he updated upon receipt of GPRS specific join/ 
leave messages from mobi est 3ns tl i ant to join 
leave a public n > 

join/leave message can be interpreted by the service 
node if its , 1 an ardised. 
[0019] The above mentioned and other objects and 
features of the invention will became more apparent and 
the invention itself will be best understood by referring 
to the following description of an embodiment taken in 
conjunction with the accompanying if 

Fig. 1 represents an architectural scheme of a sys- 
tem Including gateway nodes GGSN1 and GGSN2 
according to the present Invention, service nodes 
SGSNt. SGSN2, SGSN3, SGSN4 and SGSN5 ac- 
cording to the present invention, and routing nodes 
DPR1, DPR2, OPR3, DPR4, DPR5 and DPR8 ac- 
cording to fee present invention; 
Fig, 2 illustrates the structure of a private data pack- 
et PR-DP multi-casted according to the present in- 
vention; 

Fig. 3 represents a functional block scheme of an 
< mbo liment of the gat » > I >SN1 accord- 
ing to the pre - ind 
Fig. 4 represen bio erne of an 
embodiment of ins service node SGSN3 according 
to the present invention. 

[OO20] Fig. t shows the internet INTERNET and a 
Genera! Par flo Services; fSTEfv 
The Internet INTERNET contains a plurality of sP (Inter- 
net Protocol) routers IPR1, IPR2, 1PR3 and IPR4 inter- 
ok? and one terminal TE of the internet 
'INTERNET is also drawn. The General Packer Radio 
Service system GPRS-SYSTEM contains two Gateway 
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N1 and GGSN2, a 
number of data packet routers DPR 1 , DPR2 t DPR3, 
DPm, DPRS and DPR8. five Service GPRS Supporting 
nodes SGSNi, SGSN2. ' "K SGSN4 and SGSNS, 
j ; i BS3, BS4 and BS5, 

I i* >bi « tat r oi ten s s v 
WM are drawn in Fig, 1: MSI, MS2, MS3, MS4, MSS 
and MS6. 

[0021] In the internet INTERNET, the first IP router 
fPR1 is connected So both the second IP router IPR2 

iss IF n The ' on f 
IPR2 is connected to the fourth fp router !PR4, the third 
iP router I PR3 is, connected respectively to the first gate- 
way node GGSN1 and to the fourth fP router !PR4, and 
the jus! mentioned fourth IP rooter !PR4 is connected to 
the second gateway node GGSN2. The ren-ninai TP n; 
i vith » { fP router PR2. in fb 

GPRS -SYSTEM , the first gateway node GGSN 1 iscon- 
- < >boi > i M outer PPR1 and the 
second data packet rooter DPR2. The first dote packet 
router DPR"! additionally ;s Interconnected with the third 
data packet router DPR3 and the first service node 
t e >nd data packet router DPR2 

is only into i e< .vith the third service node 
SGSN3. The third data packet router DPR3 is connect- 
ed to the first service node SGSN1 , the second service 
node SGSNf: and the third service node SGSN3. These 
first, second and third service nodes SGSN1, SGSN2 
and SGSN3 are respectively connected to the first, see- 
ms BS1 , 832 and BS3. The sec- 
ond gateway node GGSN2 is connected to the fourth 

w "^PRs T tfi > 

DPR4 farther is connected to the fifth data packet router 
DPRS and to the sixth data packet router DPR6. The 
fifth data packet router DPRS and the trfth service node 

ed, and also the si f d 
packet router DPRS and the fourth service node SG5N4 
are interconnected. The just mentioned fourth service 
node SGSN4 is connected to the fourth base station 

^ed fifth service node SGSNS 

se station BS5. The first mo- 
bile station MSI Is located wsthsn the service area of the 
first service node SGSN1. the second mobile station 
ivlS2 as we:; as the third mobile station PIS3 are located 
within the service area of the third service node SGSNS. 
Mobile stations MS4, MS5 and MSB are ali located in 
th ervtce c i % SG ^r r> 

[0022] in the internet INTERNET data are communi- 
cated in accordance with the Internet protocol {;P}. Data 
In other words are encapsulated In :P packets PU-DP. 
Such an IP packet PS-DP Is shown in Fig. 5 and con- 
tains an overhead section ot iP header PU-H and a pay- 
ioad section whereto user data can bo embedded. One 
M ! of ! o i t i ; i 

i i DP. In » sP 

data packet PU-DP is desti ned to ait members of a mufti- 
cast group, the sender of the IF data packet PU-DP will 
embed an internet multi-cast address PU-MCA In the 



destination address field of that IP data packet PU-DP. 
The Internet terminal TE in fig, 1 for example is sup- 
posed to have serrtan iP data - -•. ■ it ■ DP to such a 
mtiiti-east group. The IP routers IPR1. IPR2, IPRS and 

5 1PR4 have the task to route IP data packets from their 
origin to in - (s) ~ne P outers IPR1.IPR2, 

!PR3 and iPR4 thereto look at the contents of the des- 
tination address field of the IP data packets they receive 
and can routs the IP data packets either by consulting 

:0 routing tables on t ?eh iqi es in case 

an IP router, iPRt, !PR2, IPR3 or IPR4 receives an IP 
data packet PU-DP whose destination address field 
contains an internet multicast address PU-MCA, the IP 
router will multi-cast the data packet PU-DP: the data 
packet PU-DP is then forwarded to the fP routers thai 

oinTh" r iU"i 

ets PU -DP are routed towards all members of the multi- 
cast group. 

[00231 in the GPRS-SYSTEM data packets are mut- 

so ed towards mobile stations in accordance with the 
GPRS standard specification, whereto reference is 
made in the introductory part of this patent appiic afion 
The gateway nodes GGSN1 and GGSN 2 provide inter- 
working with the internet INTERNET, and encapsulate 

2s an IP data packet PU-Df j j ? internet IN- 

TERNET in : private data packet PR-OP that can be 
routed through the GPRS-SYSTEM towards the desti- 
nation mobile stations. This operation Is itnown as tun- 
neling. Such a private data packet PR-DP wherein the 

30 IP data packet PU-DP Is encapsulated, is shown in Fig. 
2. This private data packet PR-DP also contains an 
overhead section PR-H and a payload section wherein 
the IP data packet PU-DP is embedded, In accordance 
with the GPRS standard specification, the private data 

35 packet PR-DP is a private IP (internet Protocol} packet 
and consequently the overhead section PR-H thereof is 
an IP {.internet Protocol) header wherein also one field 
is reserved for the destination address c h vat< 
ta packet PR-DP. As will be explained further, the gate- 

40 way node GGSN1 that encapsulates the IP data packet 
PU-DP in the private data packet PR-DP fills the desti- 
nation address field of the private data packet header 
PR-H with a private multi-cast address PR-MCA when 
the destination address field of the IP data packet PU- 

■'s DP contains an internet multi-cast address PU-MCA. 
[0024] The data packet routars DPR1 , DPR2, DPR3, 
DPR4, DPRS and DPRS include the functionality to 
out© a private - sti t!on or 

destinat : and, similarly h, oi e s IPR1, IPR2, 

so \pm and 1PR4 in the internet INTERNET, thereto look 
si t contents dee fi< o! ths 

pnvato daia packets PR-OP and r m i! routirig rabies 
or perform explicit routing techniques. The service 
nodes SGSN1 SGSN2. SC- 1 i and SGSNS 

ss ksop tira< > is >f tet mooile statscns and 

perform mobility security functions and access control 
compliant with the GPRS standard specification. Via ths 
base stations BSD BS2, BS3, BS4 and BS5, the service 
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nodes SQSNi, BG8N2, SGSNS, SGSN4 and SGSNS 
are able to sat up radio connections to the mobile sta- 
tions MS1 , MS2. MS3, MS5 and MS6 so mat the 
data packets can be delivered to the mobile stations 
MS1 , MS2, MS3, MSA, MSB and MS& 
[0025] sn the following paragraphs, it wtff be supposed 
that the internet terminal TE is the or gin met d 

Z * 1 t t i i • 

group with internet multi-cast address PU-MCA. The 
mobile stations MSI , MS2, MS3, MS 4 and MS6 want to 

<SC UCi , I " ' 

n nber of this t multi-cast g 

istration of these mobile stations MSI. MS2, M33. MS4 
and MS6 as members of the multi-cast group, as well 
as the way wherein the internet data packets PU-DP 
- ti ed to the members of thi j t group are 
1S2, MS3, 

MS4 and MS6 In accordance with the principles of the 
nve <plalned in the nex are 

' 3 and Fig 4 in 
< » i ess the required functionality 

>< p in t gateway nodes GGSN and GGSN2 

and the service nodes SGSN1, SGSN2, SGSNS, 
SGSN4 and SGSNS to be able to fulfil the principles of 
the present invention. 

Gateway node GGSN1 of Fig. 1 is drawn in 
more detail in Fig. 3 and includes an internet multi-cast 
address recognition device PU-RECOGNSTtON, a mul- 
ti-cast address association device PU-PRASSOC)A- 
TION, a private data packet generator PR-GENERA- 
TION, a private d > t sn ter PR-TX, a multi- 
cast address table PU -PR -TABLE, . : routing table 
ROUTING-TABLE, a public lose/leave message receiv- 
er PU-JN/LV RX, and a private join/leave message gen- 
erator PR-JN/LV GENERATOR. 
[00271 The internet multi-east address recognition de- 
vice PU-RECOGNITiON, the multi-cast address asso- 
ciation device PU-PR-ASSOCIATION. the private data 
packet generator PR-GENERATION, and the private 
f k ' - .-acade coupled be- 
tween a port of the gateway node GGSN1 whereto the 
third IP router IPR3 is connected In Fig. 1 and a port of 

i - 5 j i i st rou 
ers DPR1 and DPR2 of the GPRS-SYSTEM in Fig. 1 
are coupled. The multi-cast address table PU-PR-TA- 
BLE interfaces with the multi-cast address association 
device PU-PR-ASSOCIATON, and the routing table 
ROUTING-TABLE iGertaces with the private data pack- 
ed transmitter PR-TX. The public loin/leave message re- 
ceiver PU-JWLV RX is conr eel in >rt of gateway 
SGS * m packet routsrs DPR1 and 

DPR? are eoupted. The public join/leave message re- 
ceiver PU-JN/LV RX further is coupled to the private da- 
ta packet transmitter PR-TX via the private join/leave 
message generator PR-JN/LV GENERATOR, and also 

.ei x r Table 

[0Q2SJ The service node SGSNS of Fig. 1 is drawn In 
more detail «n Fig. 4 and includes a private multi-cast. 



address recognition device PR-RECOGNITION, a pri- 
vate data packet copier and transmitter COPY/SEND, a 
multi-cast group registration device MS-REGiSTRA- 
ION, an vlea eceiver PR- 

5 JN/LVRX. 

The privat 

vice PR-RECOGNITION and the private data packet 
copier and transmitter COPY/SEND are cascade cou- 
pled between a port of the service node SGSN3 that is 

to coupled to the data packet routers DPR 2 and DPR3 in 
Fig, 1. and a port of the service node SGSNS whereto 
the base station BS3 is coupled. To the port coupled to 
data packet routers DPR2 and DPR3 also the private 
join/leave message receiver PR-JN/LV RX Is connected 

ts and this. . sge receiver PR-JN/LV 

RX has an output te inpt e 

the multi-cast group registration device MS-REGIS- 
TRATION. The mult; -cast group registration device US- 
REGISTRATION i > - o _ ; 

so copier and transmitter COPY/SEND. 

(0830] If the second mobile station MS2 wants to be- 
come member of the multi-cast group with internet multi- 
cast address PIJ -iVIGA, it win seed a public join message 
to the service node SGSNS in whose service area the 

6 mobile station MS2 is residing. The service node 
SGSNS cannot interpret this public join message and 
transparently transfers the join message via the data 
packet routers to gateway node GGSN 't . In the gateway 
node GGSN 1 , the public a » sage receiver 

so PU-JN/LV RX receives the public join message and in- 
terprets this message. The private multi-east tree in 
GPRS-SYSTEM is updated so thai the internet data 
packets PU-DP addressed to the internet multi-cast ad- 
dress PU-MCA wiil be routed to the mobile station MS2. 

35 in addition, the p je is encapsulated in 

a private join message by the private loin/leave mes- 
sage generator PR-JN/LV GENERATOR and this pri- 
vate join message is sent to the service node SGSN3 
in whose service area mobile station MS2 is residing, in 

*? this way, the service node SGSNS is made aware that 
the mobile station MS2 becomes member of the multi- 
cast group with the internet multi-cast address PU--MCA 
and private multi-cast address PR-MCA. Indeed, this 
multi-cast group is addressed within the GPRS-SYS- 

45 TEM with a private multi-cast address PR-MCA that is 
linked to the public multi-cast address PU-MCA via a 
iabie PU-PR- TABLE in the gateway node GGSN : and 
via \ho multi-cast group registration device MS-REGIS- 
TRATEO v. c >N3 I he j 4 men- 

Si" iloasd muiii-cas; group registration device MS-REGkS- 
T RAT ION upon instruction of the private join/leave mes- 
sage recsh PR-JN/LV R i > 
tlon MS2 becomes member of the multi-cast group with 
pubiie multi-cast address PU-MCA and private muiti- 

ss eastaddressPR-MCA.lt s t - fewaynode 

GGSN1 to mention to the IP router IPR3 that it wants to 
join the internet multi-cast croup with internet multi-cast 
address PU-MCA. Similarly to mobile station MS2. mo- 
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bile station MS3 win join the public muiti-cast group with 
internet muiti-cast address PU-MCA. A public join mes- 
sage is transmitted towards gateway node GGSN1 and 
mt i b service node 

SGSN3 in whose area the mobile station MS3 is located, 
in the multi-cast group registration device MS-REGIS- 
TRATiOM it is memorised that mobile station MS 3 also 
s . -d to the 

muiti-cast group with public multi-cast address PU -MCA 
and private multi-cast address PR- MCA. Also mobile 
on 1 me-scflhe 

muiti-cast group which Is addressed by the Internet mul- 
ti-cast address PU-MCA In the INTERNET and which is 
addressed by the private muiti-cast address PR-MCA m 
the GPRS-SYSTEM. Mobile station MSI for example is 
registered as member ot mis meiti-cad group in the 
service node SGSN1. in s similar way. service node 
^ -! registers thai the mobile stations MS4 and MSG 
have joined this multi-cast group. 
[{}03't 1 Summonsing., a registration mechanism is pro- 
vided in the GPRS-SYSTEM whereby the service nodes 
SGSN 1 . SGSN2, SGSN3, SGSN4 and SGSN5 register 
which mob I > arcJ i\ sc -6 

joined a public muiti-cast group via a join message that 
is sent to a gateway node and returned thereby as a 
private join message. In case a mobile station moves to 

111 t M ]<- V( li'l t 1 i J^mSt it 

Updated This update may fen art i - - I 
c tare in 3 cellular mobile sys- 
tem, in case a mobile station wants to be deleted as 
lemb rofap - us, it will < 

message which is treated in a similar way as the join 
messages. The service node thereupon de-registers the 
mobile station as member of the multi-cast group. 
[0032] If an internet server or a terminal TE transmits 
internet data packets PU-OP addressed to members of 
the internet multi-cast group with interne! multi-east ad- 
dress PU-MCA, these packets wiil be reeled to the gate- 
way nodes GGSN1 and GGSN2 because these gate- 
way nodes joined the muiti-cast tree associated with that 
internet multi-cast group as explained above. The inter- 
idress recognition device PU-RECOG- 
NITION in gateway node GGSN1 detects that the re- 
> > s aodressed to the 
internet muiti-cast group dy recognising internet melti- 
cast address PU-MCA in the destination address field 
ot the interne; data packet PU-DP. The internet multi- 
cast recognition device PU-RECGGNITiGN instructs 
the muiti-cast address association oevice PU-PR-AS- 
SOCiATiON to retrieve from the multi-cast address ta- 
ble PU-PR-TABLE the private muiti-cast address PR- 
MCA that is associated w t I cas a" 
dress PU-MCA. This private multi-oast address PR- 
\1< \\ i 11 in t cm v 1 
>ui - fdress tal U TA8LI na > 
equal So the public multi-cast address PU-MCA. The in- 
ternet data f d PU-DP Is encapsulated In a private 
date packet PR-DP by the private oata packet generator 



PR-GENERATION and Is forwarded by the private data 
packet transmitter PR-TX over fe p-- >. - 

i a p 1 1 vats d R - M 

The private data pa sttra it PR-TX thereto con - 
s suits « R 3U1 ING i «kBLE 1 se s 

data packet PU-DP, encapsulated in the private data 
packet PR-DP V con 1 -, o 

e n ; ' rt t transie v o i '■■ 
service node SGSN3 because two mobile stations MS2 
iG and MS3 si ve this data 

packet PU-DP. in the service node SGSN3, the private 
t . - jnition device PR-RECOGNi- 

O I ret ogrs as th p ivate multi-cast address PR- 
MCA in the header PR-H of the private data packet PR- 
's )P «} thereupon ir - pier and 
transmitter COPY/SEND to send copies of the data 
packet PU-DP to ail mobile stations. MS2 and MS3, that 

s memt 3 public u our. 

i - 1 'V A 7 he p ivev 

so data packet copier and tram ittte Z >PY/S END thereto 
consults the memory of the n ti-castgn sgh 1 
device MS-REGISTRATION, in a similar way as de- 
scribed for mobile stations MPs - ' 3, the 5 _ > 
p f DP will be rout ation MSt 

25 and will be routs i to the S4 and MS8. 

To transfer the data packet PU-DP to mobile stations 
MRU- and MSB, Site > packet agam will i >t it 
ed only once to sen/ice node SGSN5, which will dupli- 
cate the data packet PU-DP and send a copy to each 
so one of the mobile stations MSA and MS6, 

[0033) Summarising, the private data packets PR-DP 
wherein public data packets PU'OP destined to an in- 
ternet muiti-cast group are encapsulated, are muiti-cast- 
ed in the GPRS-SYSTEM up to the level of the service 
35 nodes. This is made possib - - ng private mul- 

ticast groups with the internet muiti-cast groups and by 
maintaining In me service nodes which mobile stations 
are member of the different public multi-cast groups, in 
this way, the required bandwidth for transfer of multi- 
40 cast traffic between the gateway nodes and the service 
nodes of the GPRS-SYSTEM is reduced significantly. 
jiQ034J Although implementation of the invention has 
been described above or transfer of internet da * 
ets over the internet and over a GPRS system interfac- 
es ing with the internet, it is dear that the same principles 
can be <, ompls IP or X 25 data 

packets over respectively an IP or X.25 network and a 
UMTS (Universal Mobile Telecommunications System) 
s stem 1 1 1 tk i fac 

so the invention can be applied in any system wherein pri- 
vate mobile data packets tunnel public data packets re- 

ivedi inlicore* > , , < < 

wards mobile stations sspe< t ice! pre 
toco! that is used in the public data packet network and 

t i 3 _et:on of the 

present invention in a GPRS system is not complex be- 
3PRS s; 1 ' ■ the Internet Pi 
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coi to tunn ui 1 sckets fro th< i ifc r ; 

nodes to the service nodes, introduction of private multi- 
cast IP addresses, similar to the public muiti-cast group 
sed in the internet makes the 
invention feasible. No adaptation of ihe protocol is re- 
quired in the GPRS system to enable introduction of (he 
present invention. 

100361 Furthermore it is noticed that the private -multi- 
cast address and public multi-cast address associated 
< an be equal. Tne association of a pri- 
vate mush-cast address with a public multi-oast address 
then becomes very simple because no tables are re- 
quired In the gateway nodes and service nodes. The 
use oi privaft !n ad it 

p JVdfP 1 i ' v f ! t I 

he > h I betwes r 
ate and out alti-ca ssse 
has to be rr\ s i ed in - ! t - cuted da- 

tabase. 

[0037] VVh - \ cipf r * v m i i have been 
- - bed above in connection with specific apparatus, 
it is to be Ob * up , .smade 

oniy by way oi example and not as a limitation on the 
scope of the invention. 



1, Method to transfer public date packets (PU-DP) 
from an originating terminal (IE) to at least a plu- 
raiity of mobile stetsons (MSI , MS2, MS3. MS4 : 
MSB) over a public data packet network (INTER- 
NET) and a mobile data packet network (GPRS- 
SYSTEM) whereby said public data packets (PU- 
DP)are mulfl-casted through said pubiic data pack- 
et network (INTERNET) by means of a mufti-cast 
address (PU-MCA) in an overhead section (PU-H) 
of said pubiic data packets (PU-OP), 

CHARACTERISED IN THAT said pubiic data 
packets (PU-DP) are further multi-casted through 
at least part of said mobile data packet network 
(GPRS-SYSTEM) by means of a private mufti-cast 
address (PR-MCA) in an overhead section (PR-H) 
of private date packets (PR-OP) that tunnel said 
uhlie data pa j through at least said 

part of said mobile data packet network (GPRS- 
SYSTEM). 

2. S-.v. i 1 - i, ^- v ^e n a 
pubiic data packet network (INTERNET) and a mo- 
bile data packet network (GPRS-SYSTEM), said 

iv. r)to \ i ti; 
a. public multi-cast address recognition 
means (PU-RECQGNITIOM) to recognise a public 
multi-oast address pu-MCA) In an overhead sec- 
tion (PU-H) of public data packets (PU-DP) sent 
from an ong= is 1 si (TE) to at 'east a plu- 
ile sta i MS 1 , MS2, MS3, MSA, 



MS8) oyer said pubiic date s « <ei network (INTER- 
NET) a-asasc « k (GPRS 
SYSTEM), 

CHARACTERISED IN THAT said gateway 
s node (GGSN 1 ) further comprises: 

b. address association means (PU-PR . a- 5C 
CtATfON) to associate a private multi-cast ad- 
dress (PR ) nulti-cast ad- 

16 dress (PU-MCA); and 

at» ata pa n<= i (PR 

GENERATION) to generate private data pack- 
ets (PR-DP) for tunnelling said public data 
packets {PU-DP) through at least part of said 

: r > mobile data packet network (GPRS-SYSTEM) 

towards sa Imobsk i <t < MS2, MS3, 
MS4, MS6), said private data packets (PR-DP) 
having said private muiti-cast address (PR- 
MCA) in an overhead section thereof. 

3, Gateway node (GGSN 1 ) according to claim 2, 

CHARACTERISED !N THAT said gateway 
node (GGSN f ) further comprises: 

35 d. public join/leave message receiving means 

(PU JN/LVRX). a.( ve 
message from a mobile station (MS2) indicat- 
n t if ! i 
leave a public multi-cast group: and 

30 e. private join/leave message generating 

means (PR-JN/LV GENERATION), coupled to 
said public join/leave message receiving 
means (PU-JN/LV RX) and adapted to gener- 
ate a private data packet tor tunnelling said join/ 

35 leave message from said gateway node 

(GGSN1) to a service node (SGSN3) of said 
mobiie data packet network (GPRS-SYSTEM) 
serving said mobile station (MS2), 

•to 4. Gateway node (GGSN1) according io claim 2 or 
claim 3, 

CHARACTERISED IN THAT said address as- 
sociation means (PU-PR-ASSOCIATION) is adapt- 
ed to associate with said public: muiti-cast address 
*s (PU-MCA) a private mufti-cast address (PR-MCA) 
fiia- is equal to said pubiic multi-cast address (PU- 
MCA). 

S, Gateway node (GGSN1) according to claim 2 or 
so claim 3, 

CHAP AC - ' M sa d address as 

Sociaiion means (PU-PR-ASSOGIATiON) is adapt- 
ed to assooi < a < t - 

(PU-MCA) a private multi-cast address (PR-MCA) 
55 linked to s&i<- \ or n i 3 ss ( PU-MCA) 
via a table ■ PU-PR-'TABLE) comprised In said gate- 
way node (GGSN 1 ). 
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6. Ssfvic Sr a mobiie 
packet network (GPRS-SYSTEM) data packet 
communicatioi 32 MSB) with- 
in a certain service area, 

CHARACTERISED IN THAT said service s 
node (SGSM3) comprises. 

- prt 'ate i ' ■ ?an 

(PR-RECOGNITION) to recognise a private 
multi-cast address (PR-MC-A) in an overhead JO 
section (PR-H) of private data packets (PR-QP) 
that tunnel through at least part of said mobile 
data packet network {GPRS-SYSTEM} public 
data packets {PU -DP) sent from an originating 
terminal (TE) over a pubis : d si s pacfc et network /5 
(INI IE 3 s J >oile data packet net- 
work (GPRS-SYSTEM) to at least a plurality of 

nobife < d servlc 

area; and 

b. means (COPY/SEND) to generate copies of so 
said public data packets (PU-DP) and to send 

a copy to each one of said mobiie stations 
(MS2, MS3). 

7. Service node (SGSN3) according to claim 6, ss 

CHARACTERISED IN THAT said service 
node (SGSN3) further comprises: 

c. private jo» ng means 
(PR-JN/LV RX) adapted to receive a private so 

>in eave m« n st a mobiie 

tion (MS2) wants to join/taave a public multi- 
cast group; and 

d. registration means (MS-REGISTRATION), 
coupled to said private join/leave message re- ss 
calving means (PR-JN/IV RX), and adapted to 
register inclusion and deletion of a mobile sta- 
tion (MSg), 

8. 3« rvi s n e 3GSf 5} c J i 1 - i 40 

CHARACTERISED IN THAT said service 
node (SGSN3) further comprises: 

e. G-RS oin g means 

to receive a GPRS message indicating that a •«*' 
>ml \> -o i ot 
lie multi-cast group; and 
{. registration mm* (t S -GISl RATION) 
coupled so ss n/ieave message e 

ceiving means and adapted to register Inclu- -so 
sion and deletion of said mobile station (MS2) 
to >r from sa astg >up. 

9. Routing node (OPR1 , DPP?:, DPR3, DPR4, DPR5, 
OPR8} for routing private data packets (PR-DP) ss 
from a gateway node (GGSN1) to at least one serv- 
ice node (SGSN 1 , SGSN3) of a mobile data packet 
network (GPRS-SYSTEM), Said private data pack- 



ets (PR-DP) bait jpied to i 

t atng tcirnna 

(TE) over a public data packet network (INTERNET) 
and said mobile data packei network (GPRS-SYS- 
TEM) to at e x : stions VIS 
MS2, MS3, MS4, MS8), 

CHARACTERISED IN THAT said routing 
node (0P81. DPR8, DPR3, DPR4, OPRS, DPR6) 
comprises means to multi-cast e d private data 
>ackel (PR-DP) by means of a private multi-cast 
address (PR-MCA) in an overhead section (PR-H) 
of said private at acket (PR-DP 
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